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1
Introduction

In the HSDPA (High-Speed Downlink Packet Access) work item, there are many issues that require the expertise from RAN WG3 regarding the potential changes in the UTRAN architecture to allow for good HSDPA operation.

In order to progress the work efficiently across all RAN WGs, RAN3 needs to get involved in the HSDPA discussions, notably to assess the impacts on the UTRAN interfaces. The purpose of this document is to outline some of the potential UTRAN architectural issues concerning HSDPA.

2
Discussion

2.1 Frame Protocol for HS-DSCH

The general assumption in WG2 is that an HS-DSCH Frame Protocol will be defined across the Iur and Iub interfaces for Release 5, to suit the required traffic characteristics of HSDPA transport channel. 

An alternative solution would be to further develop the current DSCH Frame Protocol. However this solution may not be preferred because of the risk of backward compatibility problems with Release 99 and Release 4 equipment. 

2.2 MAC-hs (MAC-HSDSCH) functionality

2.2.1) Transfer of MAC functionality for the HS-DSCH transport channel from the RNC to the Node B

It has been agreed in WG2 to place the MAC–hs functionality for the HS-DSCH transport channel(s) in the Node B. The MAC-d is used to schedule dedicated channel traffic with respect to other traffic. The MAC-c/sh is used to schedule the HSDPA traffic with the other common and shared transport channel traffic in the CRNC. 

2.2.2) Fast scheduling

It has yet to be decided within WG1 and WG2 whether a fixed, semi-static, or dynamic TTI length will be used by the MAC-hs. However, the agreed requirement is that the TTI granularity should be such as to enable fast radio link adaptation at the MAC-hs level. Therefore the TTI length used by the MAC-hs will be potentially smaller than 10ms. The currently proposed TTI lengths are 1, 3, 5, and/or 15 slots.

2.2.3) Requirements for HSDPA traffic scheduling across the Iur/Iub

In order to provide the availability for the MAC-hs to schedule users frequently enough (depending on the required TTI length), the scheduling by the MAC-d at the SRNC and the MAC-c/sh at the CRNC is a key point for discussion. RAN3 needs to decide how this scheduling will be carried out. This may include the addition of flow control for HSDPA traffic and capacity allocation at the CRNC and Node B for the HS-DSCH transport channel. This would need to be managed using signalling across the Iub and Iur interfaces.

2.3 Delay Requirements over Iur/Iub

The scheduling of traffic by the MAC-d and MAC-c/sh largely depends on the QoS requested by the user. For example, if there are relaxed delay requirements for a particular user, then the MAC-d and MAC-c/sh may schedule this user’s traffic with low delay priority over the Iur/Iub. However, in the case that there is a tight delay requirement, the scheduling must be carried out in such a way as to satisfy the service requirement. 

2.3.1) Node B Buffer Size

A major factor in this for HSDPA traffic would be the Node B user data buffer size. The larger the buffer, the lower the delay requirements over the Iub. However, a larger buffer may further increase the cost of the Node B – which must be justifiable from an operator viewpoint. 

2.3.2) Frame Protocol Size

The other factor that needs to be considered for HSDPA, when discussing this issue, is the frame protocol size for the HS-DSCH transport channel. In Rel’99/Rel’4, the frame protocol size is based on the delay requirements across the UTRAN interfaces, and the TTI length set by the SRNC. In Rel’5 the definition and scalability of an equivalent to the Rel’99/Rel’4 TTI, for defining the frame protocol size for HSDPA traffic, should be discussed in RAN3.

3
Conclusion

This study is by no means comprehensive, although it does raise some important issues for HSDPA particularly relevant to RAN WG3 are raised in this paper. It is important for RAN WG3 to start the work on the HSDPA work item in order to have a harmonised specification of this major RAN feature.

